This study expands on that earlier work to estimate the impacts of health reform in Massachusetts using new data and a stronger research design. Specifically, we rely on data over time for Massachusetts and other states from the Current Population Survey (CPS) to estimate difference-in-differences models (Jeffrey Wooldridge 2002) . These models use changes over time in other states to control for the underlying trends in insurance coverage in Massachusetts that are not related to health reform. This evaluation design was not possible in the earlier study, which was based on data from a survey conducted only in Massachusetts.
I. Study Design, Data and Methods
A. Study Design. We take advantage of the "natural experiment" that occurred in
Massachusetts to compare health insurance coverage before and after the state implemented its health reform initiative. As noted above, to control for underlying trends in insurance coverage not related to health reform, we subtract changes in health insurance coverage over the same time period for comparison groups from other states using a difference-in-differences model.
The difference-in-differences model can be written as:
( 1) Defining the pre-and post-reform periods. Since the CPS asks about health insurance coverage over the prior calendar year, we are limited in our ability to align the pre-and postreform periods with the exact timing of the implementation of the changes in Massachusetts. We 1 Defining public coverage narrowly as those who reported MassHealth or other state coverage yields qualitatively similar estimates to those reported here.
2 The CPS imputation process tends to overstate (understate) the number of uninsured (insured) residents in states with a low uninsurance rate relative to the national average, such as
Massachusetts ).
define the pre-and post-reform periods based on the year, rather than the month, the state implemented reform. Thus, although some of the initial reform efforts for adults in Consequently, we rely on comparison groups drawn from other states. Since the period of the study is one in which many states were making changes in their public programs (sometimes expanding and sometimes cutting back eligibility), we rely on higher-income populations, who
were not affected by those changes, as our comparison groups. 4 We estimated models using different income groups for the comparison populations (e.g., family income greater than 300 percent of the FPL, between 300 and 400 percent of the FPL, and between 300 and 500 percent of the FPL) and found that there was little change in the basic findings. We focus here on the comparison group that is defined as adults with family income above 300 percent of the FPL. C. Methods. We isolate the effects of health reform on insurance coverage through difference-in-difference multivariate regression methods. The regression models include a rich set of variables to control for differences between the Massachusetts sample and the comparison groups (beyond state of residence) and differences within each group over time that could affect our outcomes of interest, including age, race/ethnicity, sex, citizenship, educational attainment, marital status, health status, employment, and residence in an urban area.
We use propensity score weights to insure that the samples from the comparison states match the samples in Massachusetts on observable demographic characteristics (Donald Rubin 1997) . Since the comparison groups consist of higher income adults from other states, we cannot match on income-related characteristics. We estimate separate propensity score models for each population group (all adults, lower-income adults and higher-income adults) and for each of the comparison groups used (i.e., the different income groups in all large states and in the large Northeastern states). As the basic findings are consistent across models with and without the propensity score weights, we report the results from models with the propensity score weights.
To compare our results to previous estimates, we also estimate pre-post models.
For all of the analyses, we estimate linear probability models for ease of computation and to facilitate comparisons across alternative models. We use the method developed by Michael to approximate the survey-design adjustment for the CPS to obtain correct variance estimates. The approximation of the survey-design adjustments is needed since the CPS does not release the information needed for those adjustments on the public use files.
Limitations of our methods. Although we use a strong quasi-experimental design and control for a wide array of individual and family characteristics in the regression analysis, it is always possible with quasi-experimental methods that unmeasured differences between the Massachusetts samples before and after health reform, or between the Massachusetts sample and the samples from the comparison states may confound the impact estimates. By estimating the models using multiple comparison groups and across different populations, we obtain some evidence on the sensitivity of the findings to alternative models. The findings reported here are robust to those alternative model specifications.
II. Findings
We present the estimates of the impacts of health reform on insurance status from the regression models using the pre-post and difference-in-differences models based on the CPS in Table 2 , along with the pre-post estimates from the earlier study (Long 2008) . Detailed tables providing the full difference-in-differences estimation results for all adults are provided in Appendix Table 2 . In presenting our findings, we focus first on the findings from the CPS-based analysis.
In 2004 to 2006, the years just prior to health reform in Massachusetts, the uninsurance rate for non-elderly adults in the state averaged about 12 percent based on the CPS. As shown in Table 2 , we find a significant drop in uninsurance for non-elderly adults in the first year of health reform using the more rigorous difference-in-differences model, with uninsurance dropping 6.6 percentage points. This decline was accompanied by a 3.5 percentage point increase in public or other coverage and a 3.1 percentage point increase in ESI coverage among all adults. Thus, there was no evidence that the expansion of public coverage under Massachusetts' health reform effort lead to the "crowding out" of private coverage.
The changes in insurance status among the adults were driven by the impacts of health reform on lower-income adults in the state. For this population, the average uninsurance rate during the pre-reform period (2004) (2005) (2006) was 25 percent. In the first year after health reform was implemented, uninsurance decreased by 17.3 percentage points for lower-income adults. At the same time, public or other coverage and ESI coverage increased by 11.8 percentage points and 5.5 percentage points, respectively. 5 We find no substantive changes in insurance coverage for higher-income adults in Massachusetts under health reform based on the CPS.
5 As a further check on our findings, we estimated the models for non-elderly adults with family income below 150 percent of the FPL, the income eligibility cut-off for a full subsidy in the Commonwealth Care program. As would be expected, we found a larger reduction in uninsurance for that population group, due to a significant increase in enrollment in public or other coverage.
As shown in Table 2 , the difference-in-difference results are quite similar to the estimates from the pre-post models. They are also generally consistent with the earlier findings based on the pre-post models used by Long (2008) , which found that uninsurance decreased by 5.6
percentage points for all adults in 2007, with both public or other coverage and ESI coverage increasing by 2.9 percentage points.
For lower-income adults, the CPS estimates suggest somewhat greater gains in insurance coverage under health reform than those reported in the earlier study. Long (2008) found a drop in uninsurance of 10.5 percentage points, accompanied by increases in public or other coverage and ESI coverage of 5.9 and 4.9 percentage points, respectively, The earlier work also found a small, statistically significant gain in ESI coverage among higher-income adults, which we do not find in the CPS.
These differences in the estimates for the lower-income population may reflect differences in the measures of income across the two surveys, as we expect the CPS, with its more detailed income questions, to capture family income more accurately than does the survey used in the earlier study. The CPS constructs income by summing categories of earned and unearned income obtained for a series of questions for each individual, while the survey used by Long (2008) asks about total family income. The latter is likely to understate family income relative to the CPS (Michael Davern et al. 2005 ), leading to a greater share of Massachusetts residents classified as lower-income in the earlier study than in the CPS.
III. Discussion
Evaluations of comprehensive state reform efforts are challenging. Simple pre-post comparisons run the risk of attributing the impacts of contemporaneous factors to the reform efforts, while stronger evaluation designs have more significant data requirements. Early work examining the impact of health reform in Massachusetts relied on survey data for Massachusetts alone since national data were not yet available. In this study, we expand on that work to estimate the impacts of health reform in Massachusetts using a strong quasi-experimental design-a difference-in-differences model with propensity score weighting-and national data.
The findings from our difference-in-differences models are generally consistent with results from pre-post models estimated with CPS data and with results from Long (2008) , in that they show that adults in Massachusetts experienced substantial declines in uninsurance, with no crowding out of private insurance coverage. We also find the strongest effect of health reform for lower-income adults, the target population for many of the state's reform efforts.
The findings reported in both the earlier work and in this study reflect the response of As the new administration in Washington begins to address health care reform at the national level, it will be important to learn from innovative state initiatives like those of 
